Objective: To determine if there is any significant association between stroke and both hypoalbuminema and hypoproteinemia. Patients and Methods: Total serum proteins "T.S.P." and serum albumin were measured for 65 patients with stroke who were admitted to the medical and neurological wards at Baghdad Teaching Hospital in the Medical City from November 2003 to October 2004. Careful history was obtained and proper clinical examinations were done. Serum albumin, T.S.P., blood sugar, renal function, liver function and general urine examination "G.U.E." were tested within 48 -72 hours of the start of patient symptoms. These patients with hepatic and renal dysfunction and those with diabetes mellitus were excluded. The results were compared with the results obtained from control group, which consisted of 40 persons of matched age and sex. By application pf chi square test "X" to see the association of serum albumin with cigarette smoking, age, hypertension and the presence of carotid bruit. Results: The mean serum level of T.S.P. and serum albumin of those with stroke was 6.42 ± 0.322 g/dl, 3.26 ± 0.251 g/dl respectively, which was significantly lower than T.S.P. and serum albumin of the control "mean = 7.8 ± 0.257 g/dl, 4.73 ± 0.206 g/dl respectively" [P < 0.001]. This study reveals that there is an inverse relationship between the age [X 2 = 25.14, P < 0.005], number of cigarettes [X 2 = 15.57, P < 0.025] and the blood pressure with serum albumin P < 0.0005, and the presence of carotid bruit is associated with low level of albumin P < 0.005 "Fisher's test". Conclusion: Hypoalbuminemia and hypoproteinemia are significantly associated with stroke.
Introduction
Atherosclerosis is an arterial disease that is recognized to be the chief cause of death in the world [1] .
The role of atherosclerosis as a principal cause of myocardial infarction and thrombosis has been appreciated for many years. However, in spite of what is known about this disease, some of its fundamental characteristics remain poorly recognized and understood [2] . A major problem is that the disease progresses insidiously for many years before symptoms develop making it difficult to follow the early development of the disease in individual patients, and to relate causally the several types of lesions that have been described [3] . For the same reason, identification of the risk factors is to the clinical symptoms rather than on the extent and severity of primary arterial lesion. Not surprisingly many researches in area of atherosclerosis had individual thesis risk factors [4] [5] [6] especially hyperlipidaemia [7] [8] [9] and hypertension [10] .
In the last decade, many studies were done to assess the predictive factors for atherosclerosis. One of these factors is microalbuminuria which is defined as excretion of small quantities of albumin in the urine "30 -300 mg/24 hr" that is insufficient to be measured by reagent strip [11] .
Microalbuminuria was first recognized as the first manifestation of injury to the glomerular filtration barriers and predicts development of overt diabetes nephropathy [12] . Later on, it was found that microalbuminuria predicts atherosclerotic vascular disease in people with insulin dependant diabetes (IDDM), independently of conventional atherogenesis risk factor, diabetic nephropathy, and the duration and control of diabetes [13] .
Furthermore, it was also recognized that significant increase in urinary albumin excretion precede the increase in systemic blood pressure during the development of diabetic nephropathy [14] .
It was also noticed that non-insulin dependant diabetic subjects with microalbuminuria have an increased mortality rate, especially from cardiovascular diseases. Increased urinary excretion of protein has been shown to be associated with "ECG" changes in non insulindependant diabetes. This was independent of other cardiovascular risk factors [15] .
With the progress of studies it was also found that in non-diabetic patients, especially in the presence of essential hypertension, microalbuminuria also predicts the development of atherosclerotic vascular diseases [16] . So all of the above studies described, a possible relation of loss of albumin, even in small quantities, in the urine to the manifestations of atherosclerotic vascular diseases, whether in diabetic or non diabetic patients.
Of the three major plasma proteins "albumin, globulin and fibrinogen" albumin presented in the highest mass concentration [17] . Albumin also has the lowest molecular weight of the major molecules in the plasma, thus, the albumin is the larger contributor to the intravascular colloid osmotic pressure [18] . Albumin is synthesized in the liver and depends on adequate intake and proper [19] .
In addition to its contribution in the colloid osmotic pressure, albumin also acts as a carrier molecule for fatty acids, trace elements and many drugs [20] .
Serum albumin might be expected to fall with prolonged reduction of protein intake or possible with diminished intake of specific amino acids [21] .
The concentration may also fall with variety of infections but although hypoalbuminemia is remarkably reliable indicators of illness, it has little diagnostic specificity. The major effects of low serum albumin concentration "hypoalbuminemia" which occur frequently in liver and kidney diseases is soft tissue edema due to diminished intravascular osmotic pressure. Oedema usually does not appears until the concentration of albumin drop below 2 g/dl [22] .
In 1992, Gillum and Makue in USA, reported that the age adjusted relative risk factors for Il-ID decreased with increasing concentration of serum albumin in both white men and women [24] .
In 1997, Olusi et al. found a similar association between hypoalbuminemia and IHD. They reported in retrospective study which was done on Kuwaiti Arabs with MI admitted to Mubarak AL Kabeer hospital, they reported that a level of serum albumin of less than 4 g/dl showed a siginificantly high risk MI than serum albumin concentration of 4.5 g/dl and more, suggested an inverse relaytionship between serum albumin concentration and risk of MI [25] .
So this study is the first one in Iraq that is designed to be for the association between stroke and hypoalbuminemia. This association is difficult to be clarified, and is it affected by other risk factors of atherosclerosis and stroke and which mechanism or mechanisms explain such association.
Literature Review
The possible mechanisms were suggested to explain the association between stroke and hypoalbuminemia, these mechanisms may work together.
1) Low serum albumin is secondary to microalbunimuria.
2) The effect of the diseases on the transcapillary leakage of albumin.
a) The role of microalbuminuria
The pathogenic mechanisms linking elevated urinary albumin excretion to atherosclerosis is obscure. It is hypothesized that increased urinary albumin excretion reflects a generalized vascular dysfunction caused by structural alterations of vascular walls, such as reduced content or sulphation of heparin sulphate within extracellular matrix. Such alterations may potentiate albuminuria and several processes involved in atherosclerosis [13] .
Lindbergh et al. [26] described the role of sialic acid in atherosclerosis. Sialic acid incorporated to the carbohydrate chain of glycoproteins and glycolipids in serum and tissues and this incorporation has been reported to affect several hemorrhagic factors [27] . Tarstan et al. [13] reported that the predictive effect of Fleck et al. [28] found that the daily loss of albumin to extracellular space "5% per hour in healthy individuals" to increased to more than ten times the rate of synthesis during infection, after injury "including surgery" MI and stroke, in patients with malignant diseases and in critically ill patients. So this explained important cause of hypoalbuminemia seen in acute and chronic diseases.
Subjects and Methods
This study consisted of two groups; first group include 65 patients with stroke admitted to the medical and neurological wards of Baghdad Teaching Hospital in the Medical City from November 2003 to October 2004. Second group, is the control group, which is consisted of 40 persons. The diagnosis of stroke based on history of typical acute neurological deficits and the initial imaging study of non contrast CT scanning. Careful history were taken from the patient insisting on the onset of symptoms, risk factor, history of hepatic, renal or thyroid diseases and any history of previous operations or blood transfusion and drug history. Proper general and systemic examination was done especially looking for any evidence of hyperlipidemia, carotid bruit, leg and sacral edema and stigmata of liver diseases.
T.S.P., serum albumin, liver function, renal function and general urine examination "GUE" were tested within 48 -72 hr from the onset of symptoms. Patients with hepatic, renal or thyroid diseases and those with history of diabetes mellitus, previous history of blood transfusion, those receiving diuretics and those with abnormal findings in GUE were excluded from this study.
The control group selection depends upon the absence of history of stroke or IHD or any risk factors "apart from age and sex", no history of organic heart diseases, liver, renal, respiratory or thyroid disease and they should have normal ECG and chest X-ray film. Those persons who had these criteria were chosen from the outpatient clinic in Baghdad Teaching Hospital, companions of patients.
The normal level of serum albumin is 3.5 -5 g/dl while the normal level of total serum protein is 5.5 -8 g/dl [28] .
The mean serum albumin and total serum protein for the patients and control were calculated and student "t" test was applied to see the statistical significance of hypoalbuminemia and hypoproteinemia instead. Chi square "X" test also used for comparison between the levels of serum albumin in different groups according to the age, sex, cigarette smoking, hypertension and the presence or absence of carotid bruit. In such comparison we use serum albumin of 3.4 g/dl as a cut off point.
Fisher's test also used to compare between two groups when X 2 test is not applicable.
The Results
Patients group consisted of 65 patients with acute stroke and control group con- The mean serum albumin in patients with stroke is 3.2 ± 0.251 g/dl, while the mean serum albumin in control group [P < 0.001], df = 103. Table 2 shows a comparison between both serum albumin and T.S.P. in males and females, this is in patients group. The mean serum albumin in males is 3.27 ± 0.25 g/dl and in females is 3.23 ± 0.25 g/dl, so there is no statistical difference between the two [P > 0.4]. However, the mean T.S.P. in males is 6.45 ± 0.33 g/dl and in females is 6.39 ± 0.33 g/dl. So there is also no significant difference in T.S.P. between males and females [P > 0.4]. Table 3 shows a comparison between serum albumin in those with the serum albumin stroke whose age is below 55 years and those whose age is 55 years and over. This table shows that there is a strong association between increasing age and decreasing serum albumin [X 2 = 25.14, P < 0.005]. Table 4 shows a comparison between serum albumin in those with stroke and they are hypertensive and those who had stroke but they are not hypertensive.
There is a significant association between hypertension and serum albumin [X 2 = 13.34, P < 0.0005]. Table 4 shows a comparison between serum albumin in those withstroke and they are hypertensive and those who had stroke but they are not hypertensive.
There is a significant association between hypertension and serum albumin [X 2 = 13.34, P < 0.0005]. Table 5 shows the relation between serum albumin and presence ofcarotid bruit in diseases group. There is a significant association between low serum albumin and the presence of carotid bruit [P < 0.005 "Fisher's test"]. Among 65 patients with stroke, 12 patients 18.46% had carotid bruit. Of these 65 patients, 8 patients had past history of IHD, 5 patients out of 8 had carotid bruit and the other 3 had not. Two patients of 65 had past history of cerebrovascular diseases, one of them had carotid bruit and the other had not. 24 patients had hypertension out of 65 patients with stroke, 8 of them had carotid bruit and 16 had not. Of 65 patients with stroke, 47 patients were smokers, nine of them had carotid bruit and 38 patients hadn't. Table 6 simplifies these findings. Table 7 shows the significance of serum albumin with cigarette smoking in patients group. This association is statistically significant [X 2 = 15.57, P < 0.025].
To see the association between serum albumin in non smokers and exsmokers, we applied X 2 test. These is no significant difference between non smokers and ex-smokers [X 2 = 0.3794, P > 0.05].
To compare between serum albumin according to the amount of cigarette smoking also X 2 test was used and we found that is no significant difference in serum albumin no matter how many cigarette per day the patients smoke [X 2 = I 0.69, P > 0.25].
Discussion
We had reported an important finding in this study which deserves comment, that is the strong statistical association between stroke and both hypoalbuminemia and hypoproteinemia. Although methodology of our study differs from the previous studies in the world regarding this subject, this report is consistent with previous observations of the relation between IHD and low serum albumin [22] [23] [24] [25] .
The strength of association was of the same magnitude as that between increasing age and low serum albumin. However, there is no such relation between the serum albumin and gender. The decrement of serum albumin with increasing age had also been reported in different previous studies [23] - [32] . This decrement is probably related to the normal physiological aging process which occurs, possibly, as a result of decrease hepatic functions with aging or might be due to past translational changes in protein synthesis, such as deamination, oxidation, cross linking and non enzymatic glycation, that increased with aging process [33] . Atherosclerosis is known as progressive disease of aging and accordingly plays an important role in development of stroke [34] . So both stroke and increasing age are associated with low serum albumin this means that hypoalbuminemia runs parallel with process of atherosclerosis furthermore; the low serum albumin that occur with increasing age is therefore potentiated by other risk factors for atherosclerosis that's associated with hypoalbuminemia and increase with increasing age, like hypertension, cigarette smoking and sedentary life.
The lack of association between hypoalbuminemia and sex is probably related to the fact that the incidence of stroke is equal in both sexes after [35] , and since all our female patients, in this study, are in their menopausemenopause state, so no difference in serum albumin seen between men and women. Hypertension is a major modifiable risk factor for stroke [36] . In our study, there is strong association between hypertension and hypoalbuminemia. There is no previous study, link such association, to be compared with. However, it is well known that microalbuminuria is associated, and even precedes the development of hypertension in diabetic patient [14] , and microalbuminuria is associated with nocturnal systolic hypertension in diabetics [37] , and the role of microalbuminuria in atherosclerotic vascular changes had been previously explained in the introduction. So the association between hypertension and low serum albumin probably related to the occurrence of microalbuminuria which is needed to be studied further. However, since hypertension is associated with aging process and since aging is associated with low serum albumin, as mentioned above, this may also potentiate hypoalbuminemia in hypertensives. Furthermore, hypertension is also associated with other risk factor like abnormalities of lipoproteins and hyperinsulinemia [33] .
Carotid bruit indicates an advanced atherosclerotic vascular change and since there is strong statistical association between carotid bruit and hypoalbuminemia, this may explain a probable role of hypoalbuminemia in atherosclerosis. No previous reports studied such correlation. The clinical significance of carotid bruit in stroke had been previously fully studied [38] .
In this study, we found that about 18% of patients with stroke had carotid bruit. In Saudi Arabia, 50% of patients with cerebrovascular diseases who had carotid bruit, had IHD.
The possibility of having carotid bruit is greater when there is previous history of IHD, CVA, hypertension and smoking and all of these indicate atherosclerotic vascular diseases.
In this study, cigarette smoking is significantly associated with low serum albumin. These findings are consistent with Philip et al. study [23] . Also our study demonstrate that there is no significant difference in serum albumin between those who never smoke and ex-smoker and there is no statistical difference in the serum albumin among smokers whatever the amount smoked. These findings are also consistent with Philip et al. study. This may reflect the reversible effect of cigarette smoking on vasculopathy.
Smoking can lead to atherosclerosis, IHD and stroke by different mechanisms like alterations of lipoproteins, endothelial platelet activation and clotting, vasoconstriction due to endothelial dysfunction, increased blood pressure and release of free radicals [39] .
Conclusion and Recommendation
Hypoalbuminemia is significantly associated with stroke, and such association is needed to be further investigated in regard with urinary excretion of albumin and correlation with the level of serum lipids.
There is no difference in the serum albumin among smokers regardless of the amount smoked. Similarly there is no significant differences in the serum albu-
